Introduction
The prevalence of hypertension in South Africa ranges from 9 to 29% in different ethnic groups. The highest prevalence is in urban communities previously disadvantaged by racial discrimination, socio-political and economic policies. [1] [2] [3] In such communities the decade between 1984 and the first democratic elections in 1994 saw mass political action, severe repression, increasing urbanisation, heightened everyday stress, and strain on social support systems. 4 In fact, a household interview survey of one such community, Mamre, reported that the rate of treatment for 'nerves', a colloquial term for stress-related problems requiring treatment, is 29/1000 and the crude treatment rate for hypertension is 57/1000. 5 Somatic symptoms, and self-perceived stress are incorporated within the symptom complex, 'nerves'. was 26.9%. Only 36% of women compared to 57.3% of men (P Ͻ 0.0001) were employed. More women (29%) than men (22%) reported threats to family harmony, but social support networks were similarly perceived by both sexes. Systolic and diastolic blood pressure correlated weakly with score 1 (r ‫؍‬ 0.096, P Ͻ 0.0007) but no association was observed with score 2. Score 1 was not associated with blood pressure by multiple regression analysis, that included confounding by age, sex, BMI, alcohol consumption and smoking status. Conclusions: Neither threats to family harmony nor networking between relatives, friends or neighbours, significantly influences blood pressure in this community. Measures of social support thought to moderate blood pressure may have limited cross-cultural application. Attitudinal changes during socio-political transition may impact on the generalisability of instruments for measurement.
Previous research shows excessive cardiovascular reactivity to chronic stress among individuals or communities may contribute to the multifactorial development of essential hypertension, 6, 7 possibly by augmenting sympathetic nervous system activity and sodium retention. Excessive blood pressure and heart rate reactivity responses to stress have been demonstrated following behavioural challenges, such as speech-making by Nigerian civil servants 8 or cold pressor tasks. 9 Self-perceived stress, 10 and lifestyle incongruity 11, 12 may be associated with hypertension and somatic symptoms 13 with raised 24-h ambulatory blood pressure. Urbanisation stress may account for the higher resting mean blood pressure observed in urban-living blacks in South Africa 14 and Zimbabwe 9 in comparison with their rural counterparts. Socio-economic disadvantage and racial discrimination may partly account for the excess risk of blood pressure in Afro-Americans. 15 Social support from relatives, friends and neighbours may buffer the effects of stress in communities 16, 17 and may attenuate the effects of stress on blood pressure in Afro-Americans 12, 18, 19 and a Mexican community. 16 Higher levels of social inter-690 action and support may determine lower overall mortality 20 and arterial pressure. 21, 22 Since hypertension and 'nerves' are common reasons for seeking medical advice in Mamre, a community subject at the time to the double burden of both uncertain political changes and infrastructure modernisation, we hypothesised an association between social support and blood pressure. Our aim was to test this hypothesis and to develop an instrument for measuring social support.
Subjects and methods

Study site and history
This analysis forms part of a larger descriptive survey, performed in 1989, that determined risk factors for hypertension and cardiovascular disease in the village of Mamre, 23, 24 located about 55 km north of Cape Town in the Western Cape region of South Africa. 25 The indigenous Khoi and San people pursued a nomadic existence that ended with the seizure of their lands following the migration of Dutch settlers from the Cape Peninsula in the latter part of the 16th century. The Khoi and San people, deprived of access to traditional lands, were now forced to labour on farms. During this period some intermarriage occurred among the different ethnic groups.
In the latter half of the 19th century a Moravian Mission was established at Mamre. A school was built and farming by the community was permitted on church lands and surrounding farms. Today many inhabitants of Mamre are employed in Cape Town and the nearby city of Atlantis. Opportunities for social upliftment were few, because of the absence of political rights and lack of education and employment. The main health concerns reported by the community include hypertension, 'nerves', tuberculosis, alcohol abuse and problems due to inadequate sewerage, water facilities, and dusty roads.
The community comprises predominantly working class unskilled and semi-skilled workers and is today populated mainly by persons of mixed ancestry who were deprived of the franchise until 1994. At the time of this survey the community infrastructure, such as electrification, piped water and tarring of roads, was being improved. At the same time a climate of heightened political awareness and repression existed. The political loyalties of the community varied from support for the apartheid government to rejection of apartheid and support for the mass democratic movement. The church too opposed apartheid and had declared the policy a heresy.
Within this small closely-knit community informal and formal governmental and civil networks exist to provide information and advice about illness, loans, depression, anxiety, bereavement and employment. Traditionally, relatives are usually approached first for family problems whereas friends, colleagues and neighbours provide additional support during stressful times.
Study population
Altogether, 1520 persons, aged 15 and older, were invited to participate. The study population included one-third (772 persons) of a randomly selected age and sex-stratified sample of 2314 persons aged between 15 and 44 years and all 748 residents 45 years of age or older (1986 Mamre Community Health Project Census).
Measurement of variables
A questionnaire to determine risk factors for hypertension and cardiovascular diseases was constructed in association with the community, and pre-tested by trained nurses to validate it. 23, 24 Prompted and unprompted responses were recorded. Measures of social support were based on the Social Relationship Scale 26, 27 and the Social Support Questionnaire. 28, 29 During the development of the questionnaire the term 'nerves' was loosely defined as inadequate social support. Two domains were defined, namely interactions that could affect harmony within the immediate family (score 1) and social support networking among friends, relatives, neighbours and colleagues (score 2). These domains were regarded as conceptually separate and were not combined into a single score.
Eleven items are included in the final questionnaire (Table 1) . Score 1 consists of seven categorical variables (yes, no) that examine family unity. Score 2 comprises four statements each assessed by a 3-point rating scale to indicate the quality of the relationship between respondents and relatives, family, friends and colleagues.
A standardised medical examination was performed. Height, weight, blood pressure, and hip and waist circumferences were measured. Blood pressure was obtained from the right arm after sitting for at least 5 min and the lowest of three readings was 
Measurement of covariables
Risk factors for blood pressure were examined, including the age, sex, body mass index (BMI: weight/height 2 ), employment status, education (years at school), smoking, alcohol intake, exercise level and hypotensive medication.
Ethics
The ethics committee of the University of Cape Town approved the protocol. Signed informed consent was obtained.
Statistical analysis
Social support was quantified by homogeneity analysis that assigned numerical values to the categorical data for score 1 and score 2. The social support scores were constructed using optimal scaling (correspondence analysis) 30 of the individual items based on the scores estimated for the first principal axis. The social support score ranges between 0 and 15 with a higher score indicating more perceived threats to the family harmony. This score only used the unprompted responses since the optimal scaling indicated very little weight to the prompted questions throughout. The social support network score ranges between 0 and 5 with a higher score indicating unsatisfactory community contact.
Basic descriptive statistics were calculated and the individual items of the score versus hypertension were cross-tabulated and tested for association using the Fisher exact test. Spearman correlation coefficients were computed to determine the association between systolic and diastolic blood pressure and scores 1 and 2. A regression analysis was conducted to explore the relationship between blood pressure, the social support scores and risk factors. The analysis was adjusted for age, sex, BMI, employment status, and level of education.
Results
Altogether 1240 persons completed the questionnaire, an overall response rate of 81.6%. The sample comprised 542 men (43.8%) and 698 women (56.2%). Only 36% of women compared to 57.3% of men (P Ͻ 0.0001) were employed. The mean blood pressure of the sample was 130/79 mm Hg (s.d. 25/14 mm Hg). The blood pressure exceeded 140/90 mm Hg in 26.9% of respondents, and exceeded 160/100 mm Hg in 16%. The cardiovascular risk factors associated with hypertension are tabulated ( Table 2) . A larger proportion of males smoked and consumed significantly more alcohol than women. More women than men were overweight.
Spearman correlation analysis indicated a weak association between score 1 and 2 (r ϭ 0.070, P ϭ 0.014), between score 1 and both SBP (r ϭ 0.096, P Ͻ 0.0007) and DBP (r ϭ 0.069, P ϭ 0.015), but no relationship between score 2 and systolic (r ϭ −0.037, P ϭ 0.19) or diastolic blood pressure (r ϭ −0.017, P ϭ 0.55). Score 1 was higher among women than men. Table 3 shows more women (29%) reporting threats to family harmony than men (22%). Problems reported by the women included those with their spouse (7% vs 2%), children (11% vs 4%) and alcohol use (15% vs 9%).
Score 1 was lower among employed compared to unemployed participants. Employed participants reported fewer threats to family harmony from financial (10% vs 25%), or alcohol and drug related problems (20% vs 31%).
In a multiple regression analysis threats to family harmony (score 1) accounted for less than 1% of the variability in blood pressure (Table 4) . BMI, age, sex, antihypertensive medication, smoking, alcohol use and employment status showed significant covariate effects and were related to blood pressure. Education, exercise frequency and intensity was not associated with systolic or diastolic blood pressure.
A trend to more conflict with children was noted in hypertensive compared to normotensive subjects, but no significant differences in social support parameters were observed.
In the subgroup analyses by gender and employment status, score 2 showed no significant differences in the pattern of social networking among men and women or among employed and unemployed participants.
Discussion
The high prevalence of hypertension in non-Caucasian, disadvantaged communities in South Africa may be attributed to a combination of several factors including genetic, environmental, chronic stress and lifestyle. 12, 16, 29 Genetic susceptibility in subjects of African descent may be determined by sodium retention in situations where it is no longer adaptive. 16 Among the environmental factors that may possibly act in concert with genetic susceptibility to produce hypertension are chronic stress from disempowerment, racial discrimination, loss of traditional lands, relative poverty, urbanisation and chronically suppressed anger. 31 Social support may counteract the risk from such psychosocial conflicts.
The purpose of the study was to examine the hypothesis that harmonious family relationships and social support from networking with relatives, neighbours, friends or colleagues may moderate blood pressure in communities experiencing lifestyle transition. Our results do not support this contention despite the recognition from both lay people and health professionals that the social and political changes were inducing high levels of stress 5 and presumably greater cardiovascular reactivity.
There may be several reasons for our failure to demonstrate a relationship between social support and blood pressure. The community was facing the twin external threats of infrastructure modernisation and changes to the political order. In the presence of such radical social and political changes, the community responded by the formation of strong social support structures involving neighbours, friends, colleagues, and the church, as well as youth worker and political organisations. This survival strategy induced a large degree of social interaction and cohesiveness. An illustrative example of the influence of political change on social support is provided by the contrasting experiences of black and white detainees released from short periods of detention without trial. The former were usually treated as heroes in their communities whereas the latter often complained of a social ostracism by neighbours, relatives and friends who interpreted support for transition to a democratic society as treasonable. In the case of many individuals and families, participation in processes involving the inevitable political change was a mechanism that facilitated the expression of suppressed anger and hostility, an accepted risk factor for hypertension. 31, 32 The intensive social support networking helped to maintain the morale and impetus for change in disadvantaged communities and in the case of Mamre also provided the networking that facilitated adaptation to modernisation.
Why then, if social support is beneficial to the community and presumably moderated the excessive cardiovascular reactivity associated with stress, was this relationship not evident? Firstly the hypothesis that social support may moderate blood pressure has not been universally acknowledged 33 and has not been described in such a culturally distinct community at a similar stage of social and political development. Secondly the questionnaire may not have been sufficiently sensitive to detect this relationship. The inclusion of more items and a wider response scale in the questionnaire 27-29 may have increased sensitivity. Thirdly, although high levels of social support and community cohesiveness were apparent in response to the twin threats of political change and modernisation, the questionnaire was not constructed to measure this directly. Enquiry after the quality and quantity of the relationships before and during the community transition may have enhanced the standard questions on social support. Nevertheless, the results suggesting the absence of an association between blood pressure and the items included within the questionnaire appear reliable in view of the strong emotions prevalent in the community at that time. The indicators of social support did verify the common behaviour of consultation between individuals with whom they felt 'just right' in response to social problems, and the questionnaire confirmed the community view that women were more affected by threats to family harmony. Perhaps the approach used by Dressler et al 16 in Mexico may have identified the relationship more successfully. They quantified responses from individuals to specific stressful situations. 16 However, several cultural differences exist between the Mexican community and Mamre that limit the generalisability of the instruments used in Mexico. The term 'nerves' used locally includes selfperceived stress and somatic symptoms, but may not have been sufficiently defined and could have included unknown variables with the potential to introduce bias. Finally, the study suffers from the defects associated with a cross-sectional design. A follow-up study to clarify these relationships would provide useful information as socio-political relationships are now more stable and the modern infrastructure is largely in place. We are currently exploring the use of a modified instrument to examine these relationships in low-income workers.
Threats to family harmony may require different support and has a weak association with blood pressure, particularly in women. In this community women are generally responsible for the functioning of the household and may be more vulnerable to threats to harmonious family interactions from spouses, conflict with children and the effects of alcohol. We did not examine the factors that are required to handle intra-family problems. For example, access to counselling services, social workers and financial support is notoriously difficult for this low-income, inadequately educated community and the search for solutions may engender considerable individual effort and stress. Consequently, relatives are approached first for help for family problems while friends, colleagues and neighbours provide additional support for stress.
In conclusion, our instrument could not demonstrate a relationship between social support and blood pressure. An improved instrument that includes additional items for measuring the temporal sequence within the community to the twin threats of modernisation and political change should be developed and tested. The cross-cultural application of instruments for measuring the relationship between social support and blood pressure requires careful validation. Mechanisms other than social support seem to account for the excess risk of hypertension.
